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HYBRID ASPENSIN THELOWERPENINSULA
OF MICHIGAN'

Burton V. Barnes-

INTRODUCTION

One explanation for the polymorphism and diversity found

in the aspens, Populus tremuloides Michaux and P. grandi-

dentata Michx., is an exchange of genes between these spe-

cies through hybridization and backcrossing. Anderson

(1949) and others have demonstrated the importance of

introgression as a vital force in evolution. In a study of the

natural variation and clonal development of the aspens in

the Lower Peninsula of Michigan I searched for hybrids on

two research sites on forest land of the University of Michi-
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gaii Biological Station, near Pellston, Michigan, and in other

parts of Lower Michigan. In this paper 1 shall list and
describe aspen hybrids and i)utative inti'ogressants dis-

covei-ed in the Lowei' Peninsula of Michigan and shall discuss

briefly the ubiquity of the P. (jrandhicnfuta X P. frcniuloidcs

hybrid in southeastern Michigan as comi)ared with its appai'-

ent rarity in the northei'nmost i)art of Lower Michigan.

HYBRIDSANDINTROGRESSANTS
POPULUSGRANDIDENTATAX TREMULOIDES

A hybrid between P. (/landidentata and P. tremuloldes

was fii-st reported and desci'ibed by Victorin (19o0). Heim-
burger (19o6) produced hybi'id plants by crossing the two
species. He reported a scarcity of natural g randidentata-

frenuiloides hybrids and said this might be explained by the

fact that "P. troiiuloidcs flowers about a week to ten days

hQf ore P. grandidentataiwiiatuve.'' Pauley (1956) reported

that P. freuiuloidcs flowered from 10 to 14 days before P.

fjrandidenfafa and stated that the hybrids were not infre-

quent in central and eastern Massachusetts. He had observed

scattered hybrid individuals and hybrid swarms as well as

v\'hat were n resumed to be F... plants or backcrosses to one of

the parents.

In April 1956 I discovered one hybrid clone on an aban-

doned field in Section 17, T. 10 N., R. 6 E., Saginaw County,

Michigan. This hybrid was tentatively identified on the basis

of the scattered hairs that were found on the terminal and

lateral bud scales. Fallen leaves collected at the base of

several trees in the group closely resembled the hybrid leaves

illustrated by Pauley (1956).

A second hybrid w^as discovered in October 1957 on the

forest land of the University of Michigan Biological Station

(NWl/2, Section 25, T. 87 N., R. 4 W., EmmetCounty) . The

13 living ramets of this clone were severely damaged by

hypoxylon canker and were apparently unable to compete

successfully with vigorous neighboring clones of quaking

and bigtooth aspen. In August 1958 Dr. Warren H. Wagner,

'Biirms. Burton V. llir.;!. Natui:il variation and clonal dcvcloDmt'nt of I'oinihix

tremiiloidrif and /'. firaiididiiitdia in NoilhiMn Lower Mic)iiRan. XM ]>v- Uni)id)lishi'd.
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Jr., discovered a hybrid swarm in Monroe County. Conse-

quently, in the fall of 1958 a more intensive search for hy-

brids was directed in southeastern Michigan. Thirty hybrid

clones and putative introgressants were discovered in eight

3- to 8-hour trips. Many more hybrid clones could be located

by systematic search in southeastern Michigan. Dr. Wagner
located five additional clones in 1960. Hybrid clones have

now been located in 10 counties of Michigan's lower penin-

sula. Location of these h^^brid clones and putative introgres-

sants is shown in the Appendix. Specimens of these will be

deposited in the University of Michigan Herbarium.

Hybrids are typical in many localities in southeastern

Michigan v/here the parent species occur. The number of

hybrid clones is estimated at from 1 to 5 percent of those

present in the localities observed. On the University of

Michigan Biological Station land, however, the frequency is

much lower, and this seems to be true for the entire Douglas

Lakes area of the northern tip of the Lower Peninsula.

The apparent abundance of the hybrid in Lower Michigan

nviy be due to several factors. The difference in flowering

time between bigtooth and quaking aspen may not be as

great as one might suspect. 1 can offer no proof, however,

that this barrier is stronger in northern Michigan than in

southeastern Michigan. I did observe numerous receptive

female flov\^ers on several P. t^-emuloides clones near Pellston,

Michigan, at the time when P. grandidentata pollen was

being discharged. These flowers were usually located at the

base or tip of a catkin and represent an intraclonal lag in

flowering. Einspahr and Joranson (1960) reported a some-

what similar intraclonal lag in flowering for seven aspen

clones when their flower buds were forced to develop in the

greenhouse. This intraclonal lag was apparently verified on

only one tree under natural conditions. This developmental

phenomenon may be closely related to the early-late leaf

situation described by Critchfield (1960). Late flowering

may be largely restricted to greenhouse conditions because

not all flower buds may be in the same developmental stage

when branches are collected 4 to 6 v/eeks before normal

flowering time.
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While intraclonal variation might explain the source oi

receptive female P. tremuloides flowers, there are at least two
other explanations. Pauley (1956) pointed out that in areas
of temperature inversion the flowering of female P. tremu-
loides clones may be retarded until it corresponds with the

flowei'ing time of neighboi-ing P. grandidenfafa clones. Rec-
ognizing the wide range in the variability of both species,

interclonal differences in flowering time might also account
for pollination of P. tremuloides flowers by P. grandidentata.

Establishment of aspen seedlings is extremely difficult

(ibid.). This may be the reason why the hybrid is appar-

ently much more abundant in southeastern Michigan than in

the northern tip of the Lower Peninsula. In southeastern

Michigan many hybrid clones were discovered in abandoned
fields or along the edge of cultivated fields where they boi--

dered a woodlot. There appears to be more repeated distui*-

bance, primarily by cultivation, in southeastern Michigan

than on University of Michigan Biological Station property

and surrounding areas. More disturbance, coupled with

more fertile soil and a somewhat more moderate climate in

southeastern Michigan, probably means that the establish-

ment of seedlings is easier.

Most ramets of the hybrid clones were not more than 2. or

3 inches in diameter at breast height and were probably

younger than 20 years in age. Leaf samples fi'om 25 of the

hybrid clones were measured and examined in detail.^ In

general, the size of the hybrid leaves is intermediate between

that of the parent species. The leaf shape of the hybrid

clones varies as much as that within either of the parent

species. To illustrate part of the variation among hybrid

clones, two leaves typical of eight hybrid clones and typical

leaves of the parent species are pictured in Fig. 1.

INTROGRESSION

Introgression, the flow of genes from one species into an-

other through repeated backcrossing to either parent, has

'At least 50 leaves from each hybrid clone were measured to obtain the mean blade

width, blade lenttth, and petiole length. The number of teeth alon^r both marwinn of

at least 30 leaves of each clone was couiiteJ.
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COMPARISON OF LEAF CHARACTERISTICS

POPULUS TREMULOIDES

tt ft ••
CLONE 50 CLONE 99 "" CLONE 6

POPULUS GRANDIDENTATA X POPULUS TREMULOIDES

f • ft •
CLONE 317 / CLONE 313 n CLONE 304 CLONE 320 1

CLONE 331 CLONE 310 ^ CLONE 321 CLONE 327

POPULUS GRANDIDENTATA

Figure I

Comparison of li^af characteristics of /'. tniiiiiloUU s, P. prn ndirli iitala, and hybrir
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been described in Acer (Desmarais, 1952), Quercus (Cooper-

rider, 1957), and in sevei'al other plant genera (Anderson,

1949, 1953; Stebbins, 1950). A few hybrids collected in

southeastern Michigan closely resemble P. trcntuloides, yet

have several characteristics of P. gmndidentata. A series of

frequency polygons illustrates leaf differences between the

hybrids and the parent species (Figs. 2, 3, 4, 5). Since leaf

specimens were not collected from the parents in southeast-

ern Michigan, data from the aspen clones studied intensively

in the forest of the University of Michigan Biological Station

were used (Barnes, 1959). The hybrid clones are more
nearly like P. tremuloides in respect to blade width, blade

length, and petiole length. The number of teeth per leaf

side, however, cori'esponds more closely to P. grandidentata.

Of the four characters illustrating the intermediacy of the

hybrid clones, the number of teeth per leaf side and the blade

length are the most explicit quantitative characters sepa-

rating: hybrids from the parent species.

Hairiness of the terminal and lateral bud is one of the

most striking differences between P. tremuloides and P.

grandidentata. This character, hovv'ever, lends itself less

easily to quantification than the four leaf attributes. Ander-

son (1957), with a semigraphical method, used four of the

more distinct features to characterize the differences among
clones of the hybrids and parent species (Fig. 6). The
hybrids are intermediate between the tw^o parents, but they

resemble P. tremuloides more closely than P. grandidentata.

Three of the putative hybrid clones are suspected as being

introgressants or backci-osses (clones 310, 317, and 333).

Without additional study and analysis of the parent and

hybrid ]iopulations in southeastern Michigan, one can repoit

only that the leaf charactei'istics of sevei'al hybrid clones

closely resemble P. tremuloides. Usually, F, hybrids between

distinct species are uniform in their characteristics, while

segregates appear in the second and following generations

(Anderson, 1949). However, the variation within both

parents is so diverse and as yet only so summarily described,

that F, plants seeming to resemble P. tremuloides in one,

two, or more characteristics might be expected in the F,

generation.
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Sympatric introgression may occur between two distinct

species that are ecologically or physiologically separated.
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Anderson (1948, 1949) pointed out that where the species

are separated by habitat requirements, only when the "habi-

tat is hybridized" can the F, hybrids find an ecological con-

dition suitable for establishment and sui'vival. In succeeding



318 Rhodora [Vol. 63

generations, according to Anderson (1949), the hybrids

segregate but the habitat usually does not. Thus, hybi'id

plants possessing about the same habitat requirements of

either of the parent species, i.e. backcrosses to either parent,

are favored over F^ or successive generation segregates. P.

tremuloides and P. grandidentata, however, are not isolated

ecologically by their habitat requirements. The habitat of

P. tremuloides overlaps that of P. grandidenfafa, and both

species are frequently growing together on the same site.

Therefore, disturbance by man or natural agents, is prob-

ably more important as a prerequisite to seedling establish-

ment than "hybridizing the habitat." Thus, it is probable

that in southeastern Michigan, F, and F, hybrids, as well as

introgressants, would be about equally fitted for a given

habitat that is suitable for both parents.

The variability of the parental species, P. tremuloides and

P. grandidentata, may be due to multiple alleles for genes

in the gene pool, mutation, drift, and introgression. Without

further analysis it is difficult to say what combination of

these factors is responsible for the polymorphism exhibited

by the two species.

POPULUS ALBAX TREMULOIDES

Two individuals of the P. alba X tremuloides hybrid were
discovered in the Lower Peninsula. One clone was located

at the edge of an abandoned field near the juncture of Woods
Road and Highway M-18 (SEl/4, SE 1/4, Section 23, T. 23

N., R. 2 W., Gladwin County. The form of this tree resembles

that of P. tremuloides rather than P. alba trees in Lower
Michigan.

A second P. alba X tremuloides hybrid was discovered

along the Deckerville Road, Sl/2, Section 30, T. 13 N., R.

10 E., Tuscola County. This hybrid was recognized by its

extremely shiny green leaves and its silvery bark.

P. alba X P. tremuloides hybrids were reported in Canada

by Heimburger (1936) and Peto (1938). According to Peto,

the P. alba X tremuloides hybrid was not as frequent as the

alba X grandidentata hybrid in the vicinity of Ottawa,

Canada.

The leaves of the P. alba X tremuloides hybrid are inter-
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mediate in shape and serration between the parents. P. alba

leaves are palmately lobed and tomentose on the undersur-

face. The marg-in of P. alba leaves is irregularly and shallow-

ly serrate. The leaves of the hybrid are not lobed but are

irregularly toothed. The teeth of the hybrid leaves resemble

p. g rondidentoto
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Fig. 4. Frequency poIyRons illustiatiriK (lifTfience.s in petiole lenRth for

the hybrid and the parent si)ecies.

Fig. 5. Frequency polygons illustrating diiTeiences in number of teeth i)e

for clones of the hybrid and the i)arent species.

clones of

I' leaf side

those of P. tremuloides more than those of P. alba. The
numbers of teeth per leaf side for the Gladwin and Tuscola

County hybrids were 14.6 and 15.1, respectively. The under-
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side of the immature leaves of the hybrid is moderately

tomentose and becomes glabrous as the leaves mature.

Buds of the hybrids were covered with a tomentum that

vras not as dense as the tomentum on buds of P. alba. The
immature shoots were also covered with a moderate amount
of tomentum that did not entirely disappear from the new
shoots during' their initial year. The bark of the hybrid had
many diamond-shaped cracks —a typical characteristic of

P. alba trees of the same size. The bark was rougher in

texture and more silvery-white in color than bark of typical

sapling or pole-size trees of P. tremuloides.

Catkins collected from the hybrid in Gladwin County weie

predominantly male, but some female flowers were discov-
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ered on several catkins. Peto (1938) reported that one of

the three hybrids near Ottawa, Canada, was "monoecious."

An interesting phenomenon observed on one of the catkins

from the predominately male hybrid was a row of female

flowers proceeding' from the base to the tip along one side

of the catkin.

The bracts of the aments in the hybrid are characterized

by digits that are not as deeply cleft as in P. trcmuloides, but

not as shallow as in P. alba. The stigma color of the hybrid

(pink) is intermediate between that of its parents. The

receptive stigma of P. tremuloides is typically red or scarlet,

whereas that of P. alba is "yellow-green to rose" (Amann,

1956).

POPULUSALBA X GRANDIDENTATA

One clone of the alba X grandidentata hybrid was dis-

covered in Section 17, T. 10 N., R. 6 E., Saginaw County,

This clone consisted of about 10 to 15 ramets, the largest of

which was about 8 inches in diameter at breast height.

Victorin (1935) was probably the first to recognize that

P. alba was hybridizing with the native aspens of Quebec.

Heimburger (1936) stated that the F. ai6 a X grandidentata

hybrid was probably the one that Victorin had observed,

since the parents flower approximately at the same time.

Heimburger (1936) discovered several hybrid trees, and

Peto (1938) listed what were apparently seven different

clones of this hybrid from Ontario and Quebec. McComb
and Hansen (1954) reported two hybrid clones from south-

eastern Iowa, which were described by Little, Brinkman,

and McComb (1957). Subsequently Gatherum (1960) has

reported two additional clones from Iowa.

SUMMARY
Thirty-eight clones of the P. grandidentata X tremuloides

hybrid are reported from 10 counties in the Lower Peninsula

of Michigan. Although the majority of hybrids have leaf

and bud characteristics intermediate between the two par-

ents, three clones are suspected of being introgressants. The

reasons for the abundance of hybrids and the greater fre-

quency of hybrid clones in southeastern Michigan than in the

northern part of the Lower Peninsula are discussed.
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Two clones of the P. alba X treniuloides hybrid and one
clone of the P. alba X grandidentata hybrid are reported
and described.

APPENDIX
Location of P. grandidentata X tremuloides

clones in the Lower Peninsula of Michigan

Clone Number of
" '—

~

number tree s in clone Location

^^1 5 Section 17, T. 10 N., R. 6 E., Saginaw Coun-
ty

'^^'^ 13 NWl/4, SEl/4, Section 25, T. 37 N., R. 4
W., Emmet County

8 SEl/4, SWl/4, Section 25, T. 37 N., R. 4
W., Emmet County

'^"4 2 Section 6, T. 7 S., R. 7 E., Monroe County
^^^^ 2 Section 6, T. 7 S., R. 7 E., Monroe County
^^^ 1 Section 6, T. 7 S., R. 7 E., Monroe County
3^'^ 2 Section 6, T. 7 S., R. 7 E., Monroe County
^^8 4 Section 6, T. 7 S., R. 7 E., Monroe County
•^09 3 Section 6, T. 7 S., R. 7 E., Monroe County
^^^ 1 Section 6, T. 7 S., R. 7 E., Monroe County
'^11 1 Section 6, T. 7 S., R. 7 E., Monroe County
^12 3 Section 6, T. 7 S., R. 7 E., Monroe County
'^^^ 8 NEl/4, Section 33, T. 10 N., R. 5 E., Sagi-

naw County
'^14 6 Sl/2, SEl/4, Section 23, T. 4 S., R. 7 E.,

Washtenaw County
^^^' 6 Sl/2, SEl/4, Section 23, T. 4 S., R. 7 E.,

Washtenaw County
31^> ca. 50 Nl/2, NWl/4, Section 28, T. 4 S., R. 8 E.,

Wayne County
^^'^ ca. 20 Nl/2, NWl/4, Section 28, T. 4 S., R. 8 E.,

Wayne County
•^18 3 Nl/2, NEl/4, Section 30, T. 4 S., R. 8 E.,

Wayne County
^19 1 Nl/2, NEl/4, Section 30, T. 4 S., R. 8 E.,

Wayne County
320 ca. 30 Section 5, T. 8 N., R. 7 E., Genesee County
321 ca. 12 Section 5, T. 8 N., R. 7 E., Genesee County
322 2 SEl/4, Section 17, T. 9 N., R. 7 E., Genesee

Count

V

323 8 SEl/4, Section 17, T. 9 N., R. 7 E., Genesee
County

324 1 SEl/4, NWl/4, Section 19, T. 7 S., R. (5 E.,

Monroe County
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Clone

number
Number of

trees in clone Location

325

326

327

328

329

330

331

332

338

334

335

336

SEl/4, NWl/4, Section 19, T. 7 S., R. 6 E.,

Monroe County
El/2. SWl/4, Section 24, T. 7 S., R. 5 E.,

Lenawee County
El/2, SWl/4, Section 24, T. 7 S., R. 5 E.,

Lenawee County
El/2, SWl/4, Section 24, T. 7 S., R. 5 E.,

Lenawee County
El/2, SWl/4, Section 24, T. 7 S., R. 5 E.,

Lenawee County
NWl/4, Section 30, T. 6 S., R. 7 E., Monroe

Count

V

SEl,/4, NEl/4, Section 33, T. 3 S., R. 9 E.,

Wayne County
SEl/4, NEl/4, Section 33, T. 3 S., R. 9 E.,

Wayne County
SEl/4, NEl/4, Section 33, T. 3 S., R. 9 E.,

Wayne County
Cedar Lake, Waterloo Recreation Area, near

camp, Washtenaw County. (Wag-ner s.n.)

East side Jefferson Rd., Section 15, T. 16 N.,

R. 2 E., Midland County. (Wag-ner 8993)
Edg-e of Muskepon State Park, SWl/4, Sec-

tion 16, T. 10 N., R. 17 W., Muskegon
County. (Wagner 9250)

North side Water-Munith Rd., Section 15,

T. 1 S., R. 2 E., Jackson County. (Wag-
ner 9259)

M-83, 4.7 mi. south of Frankenmuth, T. 10
N., R. 6 E., Section 22, Saginaw County.
(Wagner 9285)
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A DISJUNCT COMMUNITYOF CHESTNUTOAKIN
MISSISSIPPI

Edward G. Roberts

Coker and Totten (1941) and Harrar and Harrar (1946)

report the range of chestnut oak (rock oak, rock chestnut

oak), Quercus j)rinus L. as being- south to Georgia and Ala-

bama. The range map of Munns (1938) shows it in the

northeastern tip of Mississippi —Tishomingo County. Mat-

toon and Beal (1936) report "It is found in the extreme

noi-theastern counties, where it is common on the sandstone

bhiffs." Lowe (1913) writes of the vegetation of the North-

Central Plateau of Mississippi that the typical upland for-


